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1. 55 | CPBugdfi

sort_buffer_size (MySQLDREIEH) DCPBug
«Y)—Fk2xIT!) (ORDERBY) THHAHITZANYvI7HA1X MySQL Bug #21727

. /\“ W J 5 h\j( E'_g— RYES t“’ ct D % < 0)%:5%7“{: -_-\: vy el Reduced patch in sql/filesort.cc :
PR . / / This code snippet is executed in each sub- :
V—F @'I‘iﬁgh‘ﬁt?% ‘j:? SELECT and the first ‘if’ statement only
\J I - , TR, get satisfied in the first sub-SELECT 5
— il‘%‘“i, / INOI ) Ij:‘”"'-lj-jal )75 1 - sort keys = my malloc
SFENTVB L, 4218V — FOBRENET (sox_huetes_size, )
2 + if(!table sort.sort keys)

3 X 3+ sort keys = my malloc
ﬁj\‘ X (sort buffer size, ..);
I OVTUTORBRDF v ah BRSNS — RS i

5 - x free(sort keys); E
 {E1IEHE 6 + if (!subselect)
7+ x free(sort keys);
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£8E/\T DIRH[28, 55, 67]
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> BRESNTRBILRY IDNT THZI D E S DD 5 7% LV [46]

JERNEREY 1R O — R /N2 — > % #&H[46, 59, 61, 65, 66]
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= CPBugZ R 3 C L IsE#

[28] Coppa, E., Demetrescu, C., and Finocchi., I. Input-sensitive profiling. In Conference on Programming Language Design and Implementation (PLDI) (2012).

[55] Shen, D., Luo, Q., Poshyvanyk, D., and Grechanik., M. Automating performance bottleneck detection using search-based application profiling. In International Symposium on Software Testing & Analysis (ISSTA) (2015).

[67] Zaparanuks, D., and Hauswirth., M. Algorithmic profiling. In Conference on Programming Language Design and Implementation (PLDI) (2012).

[46] Nistor, A., Song, L., Marinov, D., and Lu, S. Toddler: Detecting performance problems via similar memory-access patterns. In International Conference on Software Engineering (ICSE) (2013).

[59] Song, L., and Lu, S. Performance diagnosis for inefficient loops. In International Conference on Software Engineering (ICSE) (2017).

[61] Su, P.,Wen, S., Yang, H., Chabbi, M., and Liu, X. Redundant loads: A software inefficiency indicator. In International Conference on Software Engineering (ICSE) (2019).

[65] Yang, J., Subramaniam, P., Lu, S., Yan, C., and Cheung, A. How not to structure your database-backed web applications: a study of performance bugs in the wild. In International Conference on Software Engineering (ICSE) (2018).
[66] Yu, T., and Pradel, M. Syncprof: Detecting, localizing, and optimizing synchronization bottlenecks. In International Symposium on Software Testing & Analysis (ISSTA) (2016).

2021/8/11 4



3. COMRDEIRS

- MTEICHFINZMEEE (RIL—Fv b, LI1T7Y>Y, ETERAARY) ICEHE
« LITHRETIZ, IFEALEDHEEENTDERTEICEEL TLS[36, 58]
« —EICIE, BELBICEHOTY 7Tz 70EREDN M LT D ZHITF

> RERBICKDHIF TN LR E RIFDERERDA—EUCL - T
CPBugZ #&ih T & % Al eeE

el

[36] Jin, G., Song, L., Shi, X., Scherpelz, J., and Lu, S. Understanding and detecting real-world performance bugs. In Conference on Programming Language Design and Implementation (PLDI) (2012).
[58] Song, L., and Lu, S. Statistical debugging for real-world performance problems. In Conference on Object-Oriented Programming Systems, Languages, and Applications (OOPSLA) (2014).
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FO=wy D5, CPBugZzli&E
1. “slow”, “long time”, “performance” R ¥ DF* —7 — K TI&EE

F—7J— FRE
DEew b
Software | # KW' | # CPBugs || Software | # KW | # CPBugs
MySQL 398 35 Httpd 291 16
MariaDB 451 25 H2 17 1
MongoDB 425 26 Squid 4 1
PostgreSQL 14 5 Tomcat 25 3
RocksDB 16 3 GCC 618
Derby 18 3 Clang 192 1
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REBEDZA TEREDAR (REMEDIEFON/OFF) ZBRTHE

HEBEHDXA T REEDEILDAM HfF S5t ZE(k EIFEDOMEERORIL
Performance Properties (PP) CPBugs
PP-ID Configuration Tuning Direction Expected Actual # CPBugs
Option Type Source Value Target Value Performance Change Performance Change (Pct.)
PP-1 Optimization on-off OFF ON Rise (1) Drop () 18 (12.0%)
PP-2 Non-functional tradeoff Anti—performanceJf Pro—performancei Rise (1) Drop () 35 (23.3%)
PP-3 Non-functional tradeoff | Pro-performance | Anti-performance Drop ({) More-than-expected drop ({]) | 31 (20.7%)
PP-4 Resource allocation Small Large Rise (1) Drop (}) 24 (16.0%)
PP-5 Functionality on-off ON OFF Rise (1) Drop ({) 6 (4%)
PP-6 Functionality on-off OFF ON Drop ({) More-than-expected drop ({]) | 24 (16.0%)
PP-7 Non-influence option Random Random Keep (=) Drop () 12 (8.0%)

LARE, TEREFFIE & IF.3
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INER L7=CPBug®>%5, CPBugzBIIRT I I2TEIDREEZ FEI CTHRENICHEL,
CPBugh'®RE 9 5 EE= FEsd

JL— NTHREELIBIEDEH

MySQL-21727 |32K 48M 4G|MySQL-44723 (8K 2G
MySQL-80784 |5M 16G 2%.1|MySQL-78262 | 64K 64M
MySQL-62478 |1M 16G 256G |MySQL-47529% |0 am 16G
MySQL-51325 |5M 16G|MySQL-38551* [0 2M 16G
Apache-54852 |1 2 64|Apache-58037 |0 1 10°
Apache-48215 |0 1 10? | Apache-50002 0 10° 10*
MariaDB-13328 |5M 16G | MariaDB-16283* |5M 128M 16G
MariaDB-8696 |64K M 64M|MariaDB-1212% [-1 1 1025 106
MariaDB-12556 [0 1 10°|MariaDB-145 |0 3M 16G
MariaDB-15016 |1 64| MongoDB-17907* |256M 8G 16G
MongoDB-20306 |256M 12G  16G|MongoDB-24139% [256M  1G 16G
RocksDB-122 [256M  2G 16G | PostgreSQL-13750 |1 2 64
PostgreSQL-15585 |1 2 64|Squid-3189* i RREET P PR U PPEPEPPPP e )-x)

IFEALEDREER (26/2718) T, &AfE or RIMEDEFICCPBugh'® &£
= REBEEHDRAE or RIMEZ T X M —XICEZIX, WRKL < CPBugz iz al&E
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! Performance Properties Detecfion
L 1
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D | | Preprocessing ‘-| Directions Analysis T’ Sampling T =
Conf. | | g arget i ! Run E Test.
Docum. i Association g g ption | + Scenarios
' | Rule Mining E: cr% : SUT !
i 7 S S Y |
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: Type = Perf. . | Analysis |! Potential
] ~ Property. . ) CPBug
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OREIRE LDV ®CPBug%3| S TREMNEEAAD,
F¥aX2bzAT / FFaX2hzEICTFEH
" suggesting Eo'n}{;r;;;;;;ﬁt;y | cebugs |
! Performance Properties : E Detection E

@ﬁEEO)IE*E'ﬂ:, I || Target | ' Run i Test

|
» ol I : 1 .
I‘ =\: o | >( >/ I‘ 7("-: — Docum. | | Association :OPUOH E SU 1 Scenarios

BI5E5I L L TR / Rule Mining I i
: ' | I AR |
! | Suggesting | lype | i Result | M

/ : Type Perf. ! N Analysis _E_'Potential
\ Property | - ! CPBug
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6. CP-Detector | SR EIEEHDHEEFEDFA | 5Fli (RQ1)

cBAEXNRY 7 Uz 7HS500DXREEBES ALY T I T
- REHBZBHRL THEFEZFETINILSITLEET—%%, FHEiT—X & L THA

Tvoe # Ovtion Precision Recall
yp P CPD' | Base.* | CPD | Base.
Resource 143 93.9% | 69.4% 92.4% | 93.2%
Tradeoff 84 70.7% | 61.3% 66.9% | 21.4%
Optimization 73 69.4% | 27.3% | 65.8% | 18.8%
Functionality 100 82.2% | 56.2% 55.6% | 39.1%
Non-influence 100 90.1% | 35.0% 67.1% | 70.0%
Weighted Average 83.3% | 52.4% | 71.8% | 54.8%

R—=ZZA42ETILICEEART,
TPIDI—=oavIIL=IIA =TIk B FRDADHPrecision, Recalle HICHFL
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REEEFDREELEEDHRTEMEDNRT TERK S L } CPoug

» SRE(EDON/OFFD2EDIRE, TEIF2INZ—>DH
» BREMEIBEDIZS, NX—VIZFEK

- BRI T T T BRHE

+ CPBugZii&EfiER : EREHEBDRAIE or &R/IMEZ X IEKERTDCPBugZ 1% i Rl 6E

1. EERDREEZ &R/IMET

i : <1,2>,<1,4>,<1,8>..

2. RERDREMEZRAIET

&

=]

E, REROREEZIEHEHRRICEBNISES

E, READREEZIEBBEHRNICAISES

5] : <512,1024>,<256,1024>,<128, 1024> ...
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! Suggesting Configuration-related ' : :
° - e e C o r u g ! Performance Properties E 1 Detection i

1
1 NLP Tuning 1 _ ]
1 | Preprocessing ‘-{ Directions Analysis E ! Sampling H:— P -
Conf. i Il o : Target i JRun 1 Test
Docum. } | Association 3 ‘S :Ophon ' iScenarios
I 7 - i Rule Mining & 0% 'i , SUT !
- HEERFEICTE> T, TAMT—RICL > THREEZ o QU g P
b i | Suggesting | Type ! 1| Result _L M
i Type = DPerf. ||| i | Analysis |! Potential
- ] ' , CPBug

TALSHIBRIC, MEREDE S 1B T B &R 0 |

- MERERHE (U1 2 R)
B TREILDFZEZOFFD>ONICEELLE, AR LTZ 2 FI 3D, RRICIIEEINMET I 3.

Performance Properties (PP) CPBugs
PP-ID Configuration Tuning Direction Expected Actual # CPBugs
Option Type Source Value Target Value Performance Change Performance Change (Pct.)
PP-1 Optimization on-off OFF ON Rise (1) Drop (J) 18 (12.0%)
PP-2 Non-functional tradeoff Anti—performance"’ Pro—performancei Rise (1) Drop () 35 (23.3%)
PP-3 Non-functional tradeoff | Pro-performance Anti-performance Drop (J) More-than-expected drop (}J) | 31 (20.7%)
PP-4 Resource allocation Small Large Rise (1) Drop ({) 24 (16.0%)
PP-5 Functionality on-off ON OFF Rise (1) Drop (J) 6 (4%)
PP-6 Functionality on-off OFF ON Drop () More-than-expected drop ({]) | 24 (16.0%)
PP-7 Non-influence option Random Random Keep (=) Drop (J) 12 (8.0%)

* FEELL : ZEFID%EE /| EERDIEEE > Trl - (1)

s YEEE  ZTERDMEE - ZTFRDMERE>Tr2 - (2)

- 200Xz mEIE, HEMZZELTELBRICHFICR LT
MEEMNME T LI-CtZElKYd 5 = CPBugt L THH
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| RQ2 : BEAll, KRAIDCPBugk ¥ DRERETE B ?

ROMEERNITEEHY —IILELEB L TEDREEDRED ?

| RQ3 : %17

=
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6. CP-Detector | RQ2 : BX#ll, kEDCPBugZz L DEEERLETET3H ?

I EXIXNDCPBug

PP Violated # CPBugs | # Exposed FP
Optimization (PP-1) 7 5T / 6 2
Tradeoff-1 (PP-2) 12 10 /12 0
Tradeoff-2 (PP-3) 9 7/8 0
Resource (PP-4) 12 11/ 12 1
Functionality-1 (PP-5) 2 1/2 0
Functionality-2 (PP-6) 9 5/8 2
Non-Influence (PP-7) 6 4/6 0
N/A 3 0/0 2
TOTAL 61 43 / 54 7

B MBRHTSE7
CPBug#l CPBug#X
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6. CP-Detector | RQ2 : BX#ll, kEDCPBugZz L DEEERLETET3H ?

I R ADCPBug

Bug ID Slowdown?® || Version(s) || Status
Clang #43576(1) || 1.19x (ET.) v7 - latest || Confirmed
Clang #43576(2) || 1.28x (E.T.) v7 - latest || Confirmed
Clang #43084 2.9% (CT) v3 Fixing
Clang #44359 1.2x (ET) v7 - latest || Pending
Clang #44518 2.0x (CT) v3 - latest || Fixing
GCC #91852 28%(CT) v6 - latest | Pending
171@ 0) GCC #91895 4.4x (CT) v4 Confirmed
RADCPBugZ & | GeC#o1817 44x (CT) v4 Confirmed
_ GCC #91875 1.85x (ET) v7 - v8 Confirmed
(W49 ‘iﬁﬁ*ﬁﬂ]) GCC #93037 1.12x:(E.T) v8 - latest || Pending
GCC #93521 2.52%¢(ET) v8 - latest || Confirmed
GCC #93535 4.50x (ET) v8 - latest || Confirmed
GCC #94957 hang (CT.) || v7-latest || Fixing

36 % CompilingTiy{T.: Execution Timf\

« AN ILEFE © 2.8~441Z
« N1 FV)DEITERM . 1.19~1.8513

AFEDBRIDN—3 D5,
BRMIN—2a VICHNTTHER
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c HITHEORTROLBESVVERE/NITRHEY —ILD1DTdh S Toddler[46] & LB

» Toddler
FEMEMBRIL—TICE > THI TR INBEE/NT ZHE

* Toddlerld, 6/ 61{EIMEEXRNIDCPBugZ t&
— CP-Detectorid#k 4 IEHTH| FE NS CPBugZRHTET 3 DIcxTL,

=

= CP-Detectorh’Toddler& D HZ < DFFELED %8/ T ZHZ K AT &E

[46] Nistor, A., Song, L., Marinov, D., and Lu, S. Toddler: Detecting performance problems via similar memory-access patterns. In International Conference on Software Engineering (ICSE) (2013).
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